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National Water-Quality Assessment Program

Water Quality in the Piedmont, Blue Ridge, and Valley and Ridge Aquifers

By Bruce D. Lindsey, Melinda J. Chapman, Tammy M. Zimmerman, Charles A. Cravotta, and Zoltan Szabo

Bedrock type (crystalline-siliciclastic-carbonate) is a good indicator of whether

= = . 1_ . . . . . . .
concentrations in a sample will exceed a h_uman-health benchmar!( : The Piedmont, Blue Ridge, and Valley and Ridge aquifers The five principal aquifers in the region:
All systems are vulnerable. Water from wells in the carbonate-rock aquifers are much

. . . e77-. 84° 80° 76°
more likely to exceed a benchmark for a contaminant from human activity, and water ?‘"‘;’Zﬂ’ffﬂ a]':Za W’gh abPOPMIZItwn Olfmori tﬁan flolm’”w" people — | oo YORK
from wells in crystalline- and siliciclastic-rock aquifers are much more likely to exceed HE LY STALES. FAC SUDUrDan dna rurdt poputdiion is irse, Srowing mauers O / i '
3 benchmark foS:‘ 3 contaminant from natural mi?leral sources. 4 rapidly, and increasingly dependent on groundwater as a source > piedmont and Blue Ridge | Groundwater is a source of nitrate and phosphorus to streams
1 - Human health benchmarks include Maximum Contaminant Levels (MCLs) for regulated contaminants and Health Based of supply. Domestic water-supply use from the five Principal 42°—| Early Mesozoic basin and COaSta| Wate I'S SUCh asS the Chesa pea ke Bay and

Screening Levels (HBSLs) for unregulated contaminants. Crystalline-rock

Aquifers in the region is among the largest in the nation, with Carbonate-rock Albemarle-Pamlico Sound

Human-related Naturally occurring more than 550 million gallons per day withdrawn from these valley and Ridge —1 AL AR « About 50 percent of the nitrogen delivered by streams to the Chesapeake Bay originates from

5o drinking-water contaminants _drinking-water contaminants aquifers for household use. Current and potential future Sllciclastic-rock ] — groundwater, with much of this coming from fertilizer and manure.
Aquifer Bedrock Type groundwater supplies include aquifers that frequently do not meet y /| 3
40 L ! Crystalline I;‘r?t;“r:i':arr‘ﬁ;“;igé’(;f]‘gm?n‘;ﬂ[‘ﬁ;”aﬁt?’]v ater drinking-water standards for naturally occurring contaminants, : | « Because groundwater moves slowly, it may take 10-20 years for changes in management
Siliciclastic [l benchmarks were radon, manganese, and and other aquifers that frequently do not meet drinking-water o ) ; practices at the land surface to be reflected in the concentrations of nitrate delivered to streams.
30 - - Carbonate . arsenic. The main human-related drinking- tandards b ] ted trati I lated -
water contaminants exceeding human-health standards because of elevated concentrations of human-relate

« In some areas, groundwater contains naturally occurring

20 | i benchmarks were nitrate and bacteria. contaminants. Understanding the natural and human factors , :
phosphorus from mineral sources at concentrations that

affecting the quality of water provides a basis for effective

Percent exceeding
human-health benchmark

10 : , already exceed 1n-stream criteria for phosphorus.
management of these important water resources in the future. —
° - sacl— 4 7 Understanding the role of groundwater as a
| 50 100 MILES natural source of phosphorus to streams could
GEORGIA & contribute to the ongoing development of nutrient

ALABAMA f 3 0 50100 KILOMETERS

Water table

management strategies to limit transport of
phosphorus to estuaries.
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Valley and Ridge Piedmont and

carbonate-rock aquifers Blue Ridge Earlv Mesozoic ¢
crystalline-rock b ?’1 for _
T aquifers asin aquiters Piedmont Piedmont and
, carbonate-rock Blue Ridge
Sinkholes and other features of the carbonate-rock aquifers allow direct infiltration of contaminants. aquifers crystalline-rock
aquifers
I~ " : Bedrock type affects the concentrations of
A combination of bedrock geology and human activities on the land surface controls where concentrations of bacteria ~adon, manganese, and arsenic in drinking panrally occurring confamimants i groundvarer
d _ _ d _ k g gy _ | h h | h Water dle pOtentIal human-health concerns, Crystalline rocks  Siliciclastic Rocks Carbonate rocks
- . Shal Li t
and nitrate in drinking water are potential human-health concerns | | | bedrock geology controls the locations where (Shale) (Limestone)
Carbonate-rock aquifers are highly susceptible to anthropogenic (human-associated) contamination because they have features such as sinkholes and conduits that allow contaminants | d : f I : |
to move rapidly from the land surface into the aquifer. The carbonate-rock aquifers are commonly overlain by large flat areas well suited for agricultural and urban development. elevated concentrations of natura y occurring
contaminants may be expected
" ® Naturally occurring contaminants are controlled by the source of the 14,000
P ® Concentrations of nitrate in the carbonate-rock aquifers » Fecal-indicator bacteria (£. coli) were detected 1n one-half of the comamnan the rock. and geochemical conditions that. allow the - : :
g 25 - ° ° | are the highest in the nation for domestic water supplies, N | drinkine-water Sources (well.s and springs) sampled in the Piedmont contaminant to be mobile. Radon, MAnganese, and arsenic exc.e.eq human— 9 10.000
g L, : ° | exceeding the MCL of 10 milligrams per liter in water from R g Rid ] . Ig'd g N p t b health benchmarks much more frequently in crystalline- and siliciclastic- = 10,000 = =
g | o one of every four wells or springs sampled and bluc Ridge and the valicy and R1dge carbonate-rock aquilcrs, rock aquifers than in carbonate-rock aquifers. ) S -
® ' however, bacterial contamination of well water occurred 1n all five ” N _
e 15~ 5 ] : ’ N
5 : ° ° . . . . aquifers. ® Water from one out of 4 drinking-water wells 1n the Piedmont and Blue 2 - -
g 10 8 """"" ) Wateilfrom quilltrlllthe'fr}ft;}{lénfrfk aquifers also Ridge crystalline-rock aquifers exceeded the limit of 4,000 pCi/L picocuries 3 1,000 .
GEJ 5 ‘T’ é sf)euqucl::rsl 03;« rel}i(t(r:ge eIel wereenliireilein the a‘rﬂ;aeertfoun d the well Expansion of high intensity agricultural activities, such as confined animal proposed bY.USEPA as an Alternate MCL, one of the highest rates of _8 - -
i 0 ﬂ 8 8 ' feeding operations and increased acreage of corn for biofuels, in areas underlain exceedance in the Nation. 2‘ i 7
< Piedmontand Early  Valley ~ Piedmont Valley by carbonate- or crystalline-rock aquifers is likely to increase concentrations of ® 15 percent of samples in the Valley and Ridge siliciclastic-rock aquifers . i :
‘ e e e s Blue Ridge Rus ~ EXPLANATION nitrate and bacteria in groundwater. exceeded the HBSL of 300 pg/L for manganese. _§ 100 3 E
Crystaline- - Siiciciastc ok | Carbonate rock | a0 ot ® 9 percent of samples exceeded the MCL of 10 ug/L for arsenic in selected - ; -
’ | E— lithologic units 1n the Piedmont and Blue Ridge crystalline-rock and Early - i
ko Mesozoic basin aquifers. 10
{ <10t poroontle Groundwaters with radon, manganese and arsenic concentrations that Piedmont and Early — Valley Piedmont Valley
exceed MCLs or HBSLs are focused in areas of Piedmont and Blue Ridge Blue Ridge Mesozic ~ and o arlgd and
crystalline-rock and Early Mesozoic basin aquifers where specific lithologic ‘ ‘ basin  Ridge | Pluerldge Ridge \
units are present, allowing focused sampling and further analysis. " Crystalline-  Siliciclastic-rock  Carbonate-rock

rock aquifers aquifers aquifers
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